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clement transmits, 1 response to the control signal, an

output current of the drive transistor to the OLED light-

emitting element.
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PIXEL COMPENSATION CIRCUIT,
COMPENSATION METHOD, AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s based upon International Appli-

cation No. PCT/CN2018/088213, filed on May 24, 2018,
which 1s based upon and claims priority to Chinese Patent

Application No. 201710392528.1, filed on May 27, 2017,
entitled as “PIXEL COMPENSATION CIRCUIT AND
METHOD AND DISPLAY APPARATUS,” the entire con-

tents of which are imcorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to the field of display
technologies, and more particularly, to a pixel compensation
circuit and method and a display apparatus.

BACKGROUND

As a current-driven light-emitting device, an organic light
emitting diode (OLED) display 1s widely used in high-
performance display fields because 1t 1s self-luminous, fast
in response, wide 1 viewing angle, and manufacturable on
a flexible substrate, etc. Based on a drive mode, the OLED
may be classified into a passive matrix driving OLED
(PMOLED) and an active matrix driving OLED (AMO-
LED). The AMOLED display 1s expected to become a
next-generation flat panel display replacing a liquid crystal
display (LCD) because 1t 1s low 1n manufacturing cost, high
in response speed, power-saving, applicable to DC driving
portable devices, and wide 1n operating temperature range,
etc.

In related technologies, the AMOLED uses low tempera-
ture poly-silicon (LTPS) technologies to fabricate thin film
transistors (I'FTs), which may obtain a higher mobility K but
also has a problem of drift of threshold voltage Vth. There-
fore, a corresponding pixel compensation structure 1is
needed. So far, the AMOLED pixel compensation circuit 1s
relatively complicated in structure, and 1s easy to cause
non-uniformity ol parameters such as the threshold voltage
Vth and the mobility K of the thin film transistors due to
limitation of technological levels. On this basis, voltage drop
of a power signal VDD due to 1ts own wire arrangement may
cause a different 1n power supply voltage. Therefore, 1t 1s
necessary to optimize the structure of the pixel compensa-
tion circuit to compensate for the voltage difference caused
by the power signal VDD so as to improve uniformity of
OLED light emission brightness.

It 1s to be noted that the above information disclosed in
this Background section 1s only for enhancement of under-
standing of the background of the present disclosure and
therefore 1t may contain information that does not form the
prior art that 1s already known to a person of ordinary skaill
in the art.

SUMMARY

Arrangements ol the present disclosure relate to a pixel
compensation circuit and method and a display apparatus.
According to an aspect of the present disclosure, there 1s
provided a pixel circuit. The pixel circuit includes a drive
transistor, and an OLED light-emitting element. The pixel
circuit includes a first switching element. A control terminal
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of the first switching element 1s connected to a reset signal
terminal, a first terminal of the first switching element 1s
connected to an initialization signal terminal, and a second
terminal of the first switching element 1s connected to a
control terminal of the drive transistor. The pixel circuit
includes a second switching element. A control terminal of
the second switching element 1s connected to a scanning
signal terminal, a first terminal of the second switching
clement 1s connected to a data signal terminal, and a second
terminal of the second switching element 1s connected to a
first terminal of the drive transistor. The pixel circuit
includes a third switching element. A control terminal of the
third switching element 1s connected to the scanning signal
terminal, a first terminal of the third switching element 1s
connected to the data signal terminal, a second terminal of
the third switching element 1s connected to a first terminal of
a coupling capacitor, and a second terminal of the coupling
capacitor 1s connected to a first power signal terminal. The
pixel circuit includes a fourth switching element, a control
terminal of the fourth switching element 1s connected to the
scanning signal terminal, and a first terminal and a second
terminal of the fourth switching element respectively 1s
connected to the control terminal and a second terminal of
the drive transistor. The pixel circuit includes a fifth switch-
ing element. A control terminal of the fifth switching ele-
ment 1s connected to a control signal terminal, a first
terminal of the fifth switching element 1s connected to the
first power signal terminal, and a second terminal of the fifth
switching element 1s connected to the first terminal of the
drive transistor. The pixel circuit includes a sixth switching
clement. A control terminal of the sixth switching element 1s
connected to the control signal terminal, a first terminal of
the sixth switching element 1s connected to the second
terminal of the drive transistor, and a second terminal of the
sixth switching element 1s connected to a first electrode of
the OLED light-emitting element. The pixel circuit includes
a storage capacitor connected between the data signal ter-
minal and the control terminal of the drive transistor.

In an exemplary arrangement of the present disclosure,
the pixel circuit further includes a seventh switching ele-
ment. A control terminal of the seventh switching element 1s
connected to the reset signal terminal, a first terminal of the
seventh switching element 1s connected to the mitialization
signal terminal, and a second terminal of the seventh switch-
ing element 1s connected to the first electrode of the OLED
light-emitting element.

In an exemplary arrangement of the present disclosure, a
second electrode of the OLED light-emitting element 1s
connected to a second power signal terminal.

In an exemplary arrangement of the present disclosure, all
the switching elements are either P-type transistors or
N-type transistors.

In an exemplary arrangement of the present disclosure,
the first power signal terminal provides a high level signal,
and the second power signal terminal provides a low level
signal.

In an exemplary arrangement of the present disclosure,
the first power signal terminal provides a low level signal,
and the second power signal terminal provides a high level
signal.

According to an aspect of the present disclosure, there 1s
provided a pixel compensation method used for compensat-
ing for an OLED pixel. The pixel compensation method
includes 1n an mnitialization phase, turning on a first switch-
ing element using a reset signal to transmit an 1mitialization
signal to a control terminal of a drive transistor via the first
switching sub-circuit. The pixel compensation method
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includes 1n a data-writing and compensation phase, turning
on a second switching element, a third switching element
and a fourth switching element using a scanning signal to
transmit a data signal to a first terminal of the drive transistor
via the second switching element, and to transmit the data
signal to a first terminal of a coupling capacitor via the third
switching element. The control terminal of the drive tran-
sistor 1s coupled to a second terminal of the drive transistor
to write a compensation voltage of the drive transistor mnto
a storage capacitor. The pixel compensation method
includes 1n a light emitting phase, turning on a fifth switch-
ing element and a sixth switching element using a control
signal. As such, the first power signal i1s transmitted to the
first terminal of the drive transistor via the fifth switching
clement. The drive transistor 1s turned on under the control
of a voltage signal of the storage capacitor to output, under
the action of the first power signal, a drive current which
flows through the sixth switching element to drive the
OLED light-emitting element to emait light.

In an exemplary arrangement of the present disclosure,
the pixel compensation method further includes in the
iitialization phase, turning a seventh switching element
using the reset signal to transmit the 1mitialization signal to
a first electrode of the OLED light-emitting element via the
seventh switching element.

In an exemplary arrangement of the present disclosure, all
the switching elements are either turned on by a low voltage
level or by a high voltage level.

According to an aspect of the present disclosure, there 1s
provided a display apparatus, which includes the above-
mentioned pixel compensation circuit.

It 1s to be understood that the above general description
and the detailed description below are merely exemplary and
explanatory, and do not limit the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings herein are incorporated in
and constitute a part of this specification, illustrate arrange-
ments conforming to the present disclosure and together
with the description serve to explain the principles of the
present disclosure. Apparently, the accompanying drawings
in the following description show merely some arrange-
ments of the present disclosure, and persons of ordinary skaill
in the art may still derive other drawings from these accom-
panying drawings without creative eflorts.

FIG. 1 schematically illustrates a schematic structural
diagram of a pixel compensation circuit according to an
exemplary arrangement of the present disclosure;

FIG. 2 schematically illustrates an operating timing dia-
gram of a pixel compensation circuit according to an exem-
plary arrangement of the present disclosure;

FIG. 3 schematically 1llustrates operation state diagram 1
ol a pixel compensation circuit according to an exemplary
arrangement of the present disclosure;

FI1G. 4 schematically illustrates operation state diagram 11
ol a pixel compensation circuit according to an exemplary
arrangement ol the present disclosure; and

FIG. 5 schematically illustrates operation state diagram
III of a pixel compensation circuit according to an exem-
plary arrangement of the present disclosure.

DETAILED DESCRIPTION

Exemplary arrangements will be described more compre-
hensively by referring to accompanying drawings now.
However, the exemplary arrangements can be embodied 1n
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4

many forms and should not be construed as limited to the
arrangements set forth herein; rather, these arrangements are
provided so that this disclosure will be made thorough and
complete, and the concept of exemplary arrangements will
be fully conveyed to those skilled 1n the art. Furthermore, the
described {features, structures, or characteristics may be
combined 1n any suitable manner in one or more arrange-
ments.

In addition, the accompanying drawings are merely exem-
plary illustration of the present disclosure, and are not
necessarily drawn to scale. The same reference numerals in
the drawings denote the same or similar parts, and thus
repeated description thereof will be omitted. Some block
diagrams shown 1n the figures are functional entities and not
necessarily to correspond to a physically or logically indi-
vidual entities. These functional enfities may be imple-
mented 1n software form, or implemented 1n one or more
hardware modules or mtegrated circuits, or implemented in
different networks and/or processor apparatuses and/or
microcontroller apparatuses.

This exemplary arrangement provides a pixel compensa-
tion circuit used for driving an OLED light-emitting element
to emit light. As shown i FIG. 1, the pixel compensation
circuit may include a drive transistor DT. The drive transis-
tor DT has a control terminal, a first terminal and a second
terminal and configured to drive the OLED light-emitting
clement to emit light. The pixel compensation circuit may
include a first switching element T1. A control terminal of
the first switching element T1 1s connected to a reset signal
terminal, a first terminal of the first switching element T1 1s
connected to an initialization signal terminal, and a second
terminal of the first switching element 11 1s connected to a
control terminal of the drive transistor DT to transmit, 1n
response to a reset signal Reset, an mitialization signal Vimit
to the control terminal of the drive transistor D'T. The pixel
compensation circuit may include a second switching ele-
ment T2. A control terminal of the second switching element
12 1s connected to a scanning signal terminal, a first terminal
of the second switching element 12 1s connected to a data
signal terminal, and a second terminal of the second switch-
ing element T2 1s connected to a first terminal of the drive
transistor DT to transmit, 1n response to a scanning signal
Gate, a data signal Vdata to the first terminal of the drive
transistor D'T. The pixel compensation circuit may include a
third switching element T3. A control terminal of the third
switching element T3 1s connected to the scanning signal
terminal, a first terminal of the third switching element T3 1s
connected to the data signal terminal, and a second terminal
of the third switching element 13 1s connected to a first
terminal of a coupling capacitor Cc to transmit, in response
to the scanming signal Gate, the data signal Vdata to the first
terminal of the coupling capacitor Cc. A second terminal of
the coupling capacitor Cc recerves a first power signal VDD.
The pixel compensation circuit may include a fourth switch-
ing element T4. A control terminal of the fourth switching
clement T4 1s connected to the scanning signal terminal, and
a first terminal and a second terminal of the fourth switching
clement T4 respectively 1s connected to the control terminal
and the second terminal of the drive transistor DT to couple,
in response to the scanning signal Gate, the control terminal
of the drive transistor DT to the second terminal of the drive
transistor DT. The pixel compensation circuit may include a
fifth switching element T3. A control terminal of the fifth
switching element T35 1s connected to a control signal
terminal, a first terminal of the fifth switching element T5 1s
connected to the first power signal terminal, and a second
terminal of the fifth switching element TS 1s connected to the
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first terminal of the drive transistor DT to transmit, in
response to a control signal EM, the first power signal VDD
to the first terminal of the drive transistor DT. The pixel
compensation circuit may include a sixth switching element
T6. A control terminal of the sixth switching element 16 1s
connected to the control signal terminal, a first terminal of
the sixth switching element 16 1s connected to the second
terminal of the drive transistor DT, and a second terminal of
the sixth switching element 16 1s connected to a first
clectrode of the OLED light-emitting element to transmait, 1n
response to the control signal EM, an output current of the
drive transistor DT to the OLED light-emitting element so as
to drive the OLED light-emitting element to emait light, a
second electrode of the OLED light-emitting element being
connected to a second power signal terminal. The pixel
compensation circuit may include a storage capacitor Cs
connected between the first power signal terminal and the
control terminal of the drive transistor DT. The storage
capacitor Cs 1s configured to maintain a voltage signal of the
control terminal of the drive transistor DT.

The control terminal of the drive transistor DT, the second
terminal of the first switching element T1 and the first
terminal of the fourth switching element T4 are all con-
nected to a first node N1. The first terminal of the drive
transistor DT, the second terminal of the second switching,
clement 12 and the second terminal of the fifth switching
clement TS5 are all connected to a second node N2. The
second terminal of the drive transistor DT, the second
terminal of the fourth switching element T4 and the first
terminal of the sixth switching element T6 are all connected
to a third node N3.

In some arrangements, the reset signal terminal provides
the reset signal Reset, the imitialization signal terminal
provides the initialization signal Vinit, the scanning signal
terminal provides the scanning signal Gate, the data signal
terminal provides the data signal Vdata, the control signal
terminal provides the control signal EM, the first power
signal terminal provides the first power signal VDD, and the
second power signal terminal provides the second power
signal VSS.

For the pixel compensation circuit provided by this exem-
plary arrangement of the present disclosure, the third switch-
ing element T3 and the coupling capacitor Cc are addition-
ally arranged between the data signal terminal and the first
power signal terminal. Thus, in a sampling phase, 1n an
aspect, the pixel compensation circuit controls the second
switching element T2 to be turned on to write the data signal
Vdata into the first terminal of the dnive transistor DT and
write the data signal Vdata and a threshold voltage Vth of the
drive transistor DT (1.e., Vdata+Vth) into the control termi-
nal of the drive transistor DT so as to compensate for the
threshold voltage Vth of the drive transistor DT. In another
aspect, the pixel compensation circuit controls the third
switching element T3 to be turned on to write the data signal
Vdata into a terminal of the coupling capacitor Cc and
compensate for the voltage of the first power signal VDD of
different pixels based on the coupling effect of the capacitor
so as to eliminate adverse eflects of voltage drop of the first
power signal VDD on light emission brightness and reduce
load of the data signal.

As shown 1n FIG. 1, the pixel compensation circuit may
turther 1include a seventh switching element 1T7. A control
terminal of the seventh switching element 17 1s connected to
the reset signal terminal, a first terminal of the seventh
switching element T7 1s connected to the mnitialization signal
terminal, and a second terminal of the seventh switching
clement 17 1s connected to the first electrode of the OLED
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light-emitting element to transmit, 1 response to the reset
signal Reset, the mitialization signal Vinit to the first elec-
trode of the OLED light-emitting element.

In this way, the pixel compensation circuit reduces the
voltage difference between two electrodes (an anode and a
cathode) of the OLED light-emitting element by using the
initialization voltage 1n the 1nitialization phase, thus reduc-
ing the light emission brightness of the OLED light-emitting
clement during low grayscale display and thus increasing a
pixel contrast.

In this exemplary arrangement, all the switching elements
may be P-type transistors, and the driving voltage of each
transistor 1s a low level voltage. In this case, the first power
signal VDD may be a high level signal, and the second
power signal VSS may be a low level signal, the first
clectrode of the OLED light-emitting element may be the
anode, and the second electrode of the OLED light-emitting
clement may be the cathode.

Alternatively, all the switching elements may be N-type
transistors, and the driving voltage of each transistor 1s a
high level voltage. In this case, the first power signal VDD
may be a low level signal, and the second power signal VSS
may be a high level signal, the first electrode of the OLED
light-emitting element may be the cathode, and the second
clectrode of the OLED light-emitting element may be the
anode.

It 1s to be noted that for different types of transistors, the
level signal of each signal terminal need to be correspond-
ingly adjusted and changed. Those skilled 1n the art may
casily obtain pixel driving circuits adopting diflerent types
of transistors according to the technical solutions of the
present disclosure. Therefore, the pixel compensation circuit
to be protected by the present disclosure 1s not limited to the
implementations provided by the specific arrangements of
the present disclosure, and may further include simple
changes made based on the pixel compensation circuit,
which are not described here.

The pixel compensation circuit of this exemplary arrange-
ment uses a single channel type of transistors, which may
simplily process manufacturing difficulties and reduce pro-
duction costs. On this basis, when all the switching elements
of the pixel compensation circuit are P-type transistors, the
pixel compensation circuit also has following improve-
ments: for example, strong noise suppression; for example,
turning on with low voltage level which can be easily
implemented 1n charge management. For example, N-type
thin film transistors are susceptible to ground bounce,
whereas the P-type thin {ilm transistors are only affected by
driving voltage drop (IR drop), and the effects of the IR drop
are easily eliminated. For example, the P-type thin film
transistors are simpler 1n manufacture procedures and lower
in relative price. For example, the P-type thin film transistors
are better 1n stability, etc. Therefore, the use of the P-type
thin film transistors not only may reduce complexities of the
manufacturing processes and the production costs, but also
may contribute to improving the product quality.

This exemplary arrangement also provides a pixel com-
pensation method for driving an OLED light-emitting ele-
ment to emit light. The pixel compensation method may
include an initialization phase (a t1” phase), as shown in
FIG. 2 and FIG. 3. In the mitialization phase, a first
switching element T1 and a seventh switching element 17
are turned on using a reset signal Reset to transmit an
initialization signal Vinit to a control terminal (1.e., a first
node N1) of a drive transistor DT via the first switching
clement T1 and to transmit the 1mitialization signal Vinit to
a first electrode of the OLED light-emitting element via the

-
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seventh switching element T7. The pixel compensation
method may 1include a data-writing and compensation phase
(a t2” phase), as shown in FIG. 2 and FIG. 4. In the
data-writing and compensation phase, a second switching
clement T2, a third switching element T3 and a fourth
switching element T4 are turned on using a scanning signal
Gate to transmit a data signal Vdata to a first terminal (1.e.,
a second node N2) of the drnive transistor DT via the second
switching element 12, and to transmit the data signal Vdata
to a first terminal of a coupling capacitor Cc via the third
switching element T3. The control terminal of the drive
transistor DT may be coupled to a second terminal of the
drive transistor DT by the fourth switching element T4 to
write a compensation voltage (Vdata+Vth) of the drive
transistor DT 1nto a storage capacitor Cs. The pixel com-
pensation method may include a light emitting phase (a t3”
phase), as shown 1n FIG. 2 and FIG. 5. In the light emitting
phase, a fifth switching element T5 and a sixth switching
clement T6 are turned on using a control signal EM to
transmit the first power signal VDD to the first terminal (1.¢.,
the second node N2) of the drive transistor DT via the fifth
switching element T3, such that the drive transistor DT 1s
turned on under the control of a voltage signal of the storage
capacitor Cs to output, under the action of the first power
signal VDD, a drive current which flows through the sixth
switching element T6 and is transmitted to the OLED
light-emitting element to drive the OLED light-emitting
clement to emit light.

When all the switching elements are P-type transistors,
turning on voltages thereof are low voltage levels. Alterna-
tively, when all the switching elements are N-type transis-
tors, turning on voltages thereof are high voltage levels.

On this basis, the pixel compensation method provided by
this exemplary arrangement has following beneficial eflects.

In the mitialization phase, by applying the initialization
signal Vinit to the first electrode of the OLED light-emitting
clement, the voltage difference between two electrodes (the
anode and the cathode) of the OLED light-emitting element
may be reduced, thus reducing the light emission brightness
of the OLED light-emitting element during low grayscale
display and thus increasing a pixel contrast.

In the data-writing and compensation phase (i1.e., the
sampling phase), 1n an aspect, the data signal Vdata 1s
written 1nto the first terminal of the drive transistor DT, and
the data signal Vdata and a threshold voltage Vth of the drive
transistor DT are written into the control terminal of the
drive transistor DT and are stored into the storage capacitor
Cs so as to compensate for the threshold voltage Vth of the
drive transistor DT. In another aspect, the data signal Vdata
1s written 1mto a terminal of the coupling capacitor Cc to
compensate for the voltage of the first power signal VDD of
different pixels based on the coupling eflect of the capacitor
so as to eliminate adverse eflects of voltage drop of the first
power signal VDD on light emission brightness and reduce
load of the data signal Vdata.

The pixel compensation circuit and the compensation
method thereof 1n this exemplary arrangement are described
in detail below by taking an example in which all the
switching elements and the drive transistor are P-type thin
film transistors.

In the t1” phase, referring to FIG. 2 and FIG. 3, the
initialization signal Vinit 1s a low voltage level, the reset
signal Reset 1s a low voltage level, and both the first
switching element T1 and the seventh switching element 17
are turned on. The mitialization signal Vinit initializes the
control terminal (1.e., the first node N1) of the drive tran-
sistor DT wvia the first switching element T1, the voltage of
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the first node N1 1s an 1nitialization voltage and the initial-
1zation voltage 1s stored 1n the storage capacitor Cs, and the
drive transistor DT 1s turned on at this moment. The 1nitial-
1zation signal Vinit also mitializes the first electrode (1.e., the
anode) of the OLED light-emitting element via the seventh
switching element T7. In this way, the voltage difference
between the anode and the cathode of the OLED light-
emitting element may be reduced, the light emission bright-
ness of the OLED light-emitting element may be reduced
during low grayscale display, and a pixel contrast may be
increased.

In the t2? phase, referring to FIG. 2 and FIG. 4, the
scanning signal Gate 1s a low voltage level, and the second
switching element 12, the third switching element T3 and
the fourth switching element T4 are turned on. The data
signal Vdata 1s transmitted to the first terminal (1.e., the
second node N2) of the drive transistor DT via the second
switching element T2. Under the action of the voltage of the
storage capacitor Cs, the drive transistor DT 1s maintained to
be turned on, and the control terminal of the drive transistor
DT 1s couple to the second terminal of the drive transistor
DT by the fourth switching element T4, such that the data
signal Vdata and the threshold voltage Vth of the dnive
transistor DT are written into the control terminal of the
drive transistor DT and are stored into the storage capacitor
Cs to compensate for the threshold voltage Vth of the drive
transistor DT. At this moment, the voltage of the first node
N1 1s Vdata+Vth. The data signal Vdata is transmitted to the
first terminal of the coupling capacitor Cc via the third
switching element T3 to compensate for the first power
signal VDD based on the coupling eflect of the coupling
capacitor Cc so as to eliminate adverse eflects of voltage
drop of the first power signal VDD on light emission
brightness and reduce load of the data signal Vdata.

In the t3” phase, referring to FIG. 2 and FIG. 5, the
control signal EM 1s a low voltage level, and both the fifth
switching element TS and the sixth switching element 16 are
turned on. The first power signal VDD 1s transmitted to the
first terminal (1.e., the second node N2) of the drive tran-
sistor DT via the fifth switching element TS. At this moment,
the data signal Vdata has compensated for the voltage of the
first power signal VDD under the coupling action of the
coupling capacitor Cc. The drive transistor DT outputs,
under the action of the first power signal VDD, a dnive
current to a third node N3, and transmuits the drive current to
the OLED light-emitting element via the sixth switching
clement T6 to drive the OLED light-emitting element to emut
light.

As can be seen from the above description, the drive
current of the OLED device 1s as below:

Ton=1/2xKx(Vgs—-Vthy’=1/2xKx(Vdata— VDD)*.

As can be seen, the drive current of the OLED device 1s
merely related to the data signal Vdata and the first power
signal VDD. That 1s, adverse effects of the threshold voltage
Vth on the drive current of the OLED device are eliminated.
In this way, 1t 1s avoided uneven light emission brightness
caused by difference between the threshold voltages Vth of
the drive transistors DT of diflerent pixels. On this basis, the
data signal Vdata also compensates for the IR drop of the
first power signal VDD based on the coupling eflect of the
coupling capacitor Cc so as to eliminate adverse eflects of
voltage discrepancy of the first power signal VDD on light
emission brightness uniformity and reduce load of the data
signal Vdata.

It 1s to be noted that specific details of the OLED pixel
compensation method have been described 1n detail in the
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corresponding pixel compensation circuit, and thus their
detailed descriptions are omitted herein.

This exemplary arrangement further provides a display
apparatus, which includes the above OLED pixel compen-
sation circuit. Based on this, the light emission brightness
uniformity of each pixel in the display apparatus is better,
which can improve the display effect of an OLED product.

In this exemplary arrangement, the display apparatus may
be any product or component having a display function, such
as a mobile phone, a tablet computer, a TV set, a notebook
computer, a digital photo frame, a navigation device and so
on.

It 1s to be noticed that although a plurality of modules or
units of the device for action execution have been mentioned
in the above detailed description, this partition 1s not com-
pulsory. Actually, according to the arrangement of the pres-
ent disclosure, features and functions of two or more mod-
ules or units as described above may be embodied 1n one
module or umt. Reversely, features and functions of one
module or unit as described above may be further embodied
in more modules or units.

In addition, operations of the method in the present
disclosure are described 1n a particular order in the accom-
panying drawings. However, this does not require or imply
to execute these operations necessarily according to the
particular order, or this does not mean that the expected
result cannot be 1implemented unless all the shown opera-
tions are executed. Additionally or alternatively, some
operations may be omitted, a plurality of operations may be
combined imto one operation for execution, and/or one
operation may be decomposed mnto a plurality of operations
for execution.

Other arrangements of the present disclosure will be
apparent to those skilled in the art from consideration of the
specification and practice of the disclosure described herein.
This application 1s intended to cover any variations, uses, or
adaptations of the present disclosure following the general
principles thereofl and including such departures from the
present disclosure as come within known or customary
practice 1n the art. It 1s intended that the specification and
arrangements be considered as exemplary only, with a true
scope and spirit of the present disclosure being indicated by
the appended claims.

What 1s claimed 1s:

1. A pixel circuit, comprising;

a drive transistor, configured to output a drive current;

a first switching sub-circuit, configured to transmit an
initialization signal to a control terminal of the drive
transistor in response to a reset signal;

a second switching sub-circuit, configured to transmit a
data signal to a first terminal of the drive transistor 1n
response to a scanning signal;

a third switching sub-circuit, configured to transmit the
data signal to a first terminal of a capacitance coupling
sub-circuit 1n response to the scanning signal, a second
terminal of the capacitance coupling sub-circuit con-
figured to receive a first power signal;

a fourth switching sub-circuit, configured to couple the
control terminal of the drive transistor to a second
terminal of the drive tramsistor in response to the
scanning signal;

a fifth switching sub-circuit, configured to transmit the
first power signal to the first terminal of the drive
transistor in response to a control signal;

a sixth switching sub-circuit, configured to transmit, in
response to the control signal, an output current of the
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drive transistor to an OLED light-emitting element so
as to drive the OLED light-emitting element to emit
light; and

a storage sub-circuit, configured to maintain a voltage
signal of the control terminal of the drive transistor.

2. The pixel circuit according to claim 1, wherein the first
switching sub-circuit comprises a first switching element, a
control terminal of the first switching element being con-
nected to a reset signal terminal, a first terminal of the first
switching element being connected to an initialization signal
terminal, and a second terminal of the first switching ele-
ment being connected to the control terminal of the drive
transistor.

3. The pixel circuit according to claim 2, wherein the
second switching sub-circuit comprises a second switching
clement, a control terminal of the second switching element
being connected to a scanning signal terminal, a first termi-
nal of the second switching element being connected to a
data signal terminal, and a second terminal of the second
switching element being connected to the first terminal of
the drive transistor.

4. The pixel circuit according to claim 3, wherein the third
switching sub-circuit comprises a third switching element
and the capacitance coupling sub-circuit comprises a cou-
pling capacitor, a control terminal of the third switching
clement being connected to the scanning signal terminal, a
first terminal of the third switching element being connected
to the data signal terminal, a second terminal of the third
switching element being connected to a first terminal of the
coupling capacitor, and a second terminal of the coupling
capacitor being connected to a first power signal terminal.

5. The pixel circuit according to claim 4, wherein the
fourth switching sub-circuit comprises a fourth switching
clement, a control terminal of the fourth switching element
being connected to the scanning signal terminal, and a first
terminal and a second terminal of the fourth switching
clement respectively being connected to the control terminal
and the second terminal of the drive transistor.

6. The pixel circuit according to claim 3, wherein the fifth
switching sub-circuit comprises a fifth switching element, a
control terminal of the fifth switching element being con-
nected to a control signal terminal, a first terminal of the fifth
switching element being connected to the first power signal
terminal, and a second terminal of the fifth switching ele-
ment being connected to the first terminal of the drive
transistor.

7. The pixel circuit according to claim 6, wherein the sixth
switching sub-circuit comprises a sixth switching element, a
control terminal of the sixth switching element being con-
nected to the control signal terminal, a first terminal of the
sixth switching element being connected to the second
terminal of the drive transistor, and a second terminal of the
sixth switching element being connected to a first electrode
of the OLED light-emitting element.

8. The pixel circuit according to claim 7, wherein the
storage sub-circuit comprises a storage capacitor connected
between the first power signal terminal and the control
terminal of the drive transistor.

9. The pixel circuit according to claim 8, further com-
prising:

a seventh switching element, a control terminal of the
seventh switching element being connected to the reset
signal terminal, a first terminal of the seventh switching,
clement being connected to the imtialization signal
terminal, and a second terminal of the seventh switch-
ing element being connected to the first electrode of the
OLED light-emitting element.
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10. The pixel circuit according to claim 8, wheremn a
second electrode of the OLED light-emitting element 1s
connected to a second power signal terminal.

11. The pixel circuit according to claim 8, wherein all the
switching elements are transistors of a same type.

12. The pixel circuit according to claim 10, wherein the
first power signal terminal provides a high level signal, and
the second power signal terminal provides a low level signal.

13. The pixel circuit according to claim 10, wherein the
first power signal terminal provides a low level signal, and
the second power signal terminal provides a high level
signal.

14. A pixel compensation method used for compensating
for an OLED pixel, comprising:

in an initialization phase, turning on a first switching

sub-circuit using a reset signal to transmit an 1nitial-
1zation signal to a control terminal of a drive transistor
via the first switching sub-circuit;

in a data-writing and compensation phase, turning on a

second switching sub-circuit, a third switching sub-
circuit and a fourth switching sub-circuit using a scan-
ning signal to transmit a data signal to a {irst terminal
of the drive transistor via the second switching sub-
circuit, and to transmait the data signal to a first terminal
of a capacitance coupling sub-circuit via the third
switching sub-circuit, wherein a second terminal of the
capacitance coupling sub-circuit 1s connected to a first
power signal, the data signal compensates for a voltage
of the first power signal by means of a coupling etlect
of the capacitance coupling sub-circuit, and the control
terminal of the drive transistor 1s coupled to a second
terminal of the drive transistor to write a compensation
voltage of the drive transistor into a storage sub-circuit;
and

in a light emitting phase, turning on a fifth switching

sub-circuit and a sixth switching sub-circuit using a
control signal such that the first power signal 1s trans-
mitted to the first terminal of the drive transistor via the
fifth switching sub-circuit, and the drive transistor is
turned on under the control of a voltage signal of the
storage sub-circuit to output, under the action of the
first power signal, a drive current which tlows through
the sixth switching sub-circuit to drive the OLED
light-emitting element to emit light.

15. The pixel compensation method according to claim
14, further comprising:
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in the 1mitialization phase, turning on a seventh switching
sub-circuit using the reset signal to transmit the 1nitial-
ization signal to a first electrode of the OLED light-
emitting element via the seventh switching sub-circuat.

16. The pixel compensation method according to claim

14, wherein all the switching sub-circuits are either turned
on by a low voltage level or by a high voltage level.

17. A display apparatus, comprising a pixel circuit,

wherein the pixel circuit comprises:

a drive transistor, configured to output a drive current;

a first switching sub-circuit, configured to transmit an
initialization signal to a control terminal of the drive
transistor 1n response to a reset signal;

a second switching sub-circuit, configured to transmit a
data signal to a first terminal of the drive transistor in
response to a scanning signal;

a third switching sub-circuit, configured to transmit the
data signal to a first terminal of a capacitance coupling
sub-circuit 1n response to the scanning signal, a second
terminal of the capacitance coupling sub-circuit con-
figured to receive a first power signal;

a fourth switching sub-circuit, configured to couple the
control terminal of the drive transistor to a second
terminal of the drive tramsistor in response to the
scanning signal;

a {iith switching sub-circuit, configured to transmit the
first power signal to the first terminal of the drive
transistor 1n response to a control signal;

a sixth switching sub-circuit, configured to transmit, in
response to the control signal, an output current of the
drive transistor to an OLED light-emitting element so
as to drive the OLED light-emitting element to emat
light; and

a storage sub-circuit, configured to maintain a voltage
signal of the control terminal of the drive transistor.

18. The display apparatus according to claim 17, wherein

the first switching sub-circuit comprises a first switching
clement, a control terminal of the first switching element
being connected to a reset signal terminal, a first terminal of
the first switching element being connected to an initializa-
tion signal terminal, and a second terminal of the first

switching element being connected to the control terminal of
the drive transistor.




	Front Page
	Drawings
	Specification
	Claims

